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Supercenducting Multicell Cavity Development Program at Los Alamos*
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Abstract

The Superconductung ff (SCRF) Caviy  Development
Program at Los Alamos has designed, fabricated, and tested
single-cell niohium cavities at 3-GHz and 805-MHz. This
werk 1s being done in preparation for procuning and testing a
multicell mobm cavity. The multicell cavity 1s designed to
accelerate protons at B = 0.9;  initial tests will be without
beam. Programmate changes have required us to modity our
rlans 1o install a 680O-liter helium cryostat and a 12.8-g/s
hehum pomp. We will vse an instalied cryostat o test the
mulicect cavity.  Also, the cavity will be modified from a
seven-cell o a toui-cell structure to match the dimensions of
the nstalled « yostat. Previous reports concentrated on 3-
GHyz results, In this paper, some of the Latest results of the
ROS-MHz cavity tests are presented.  Modifications o allow
high pulsed power (HPP) testing on 805-MHy single- and
tour-cell cavities are proceeding. Glow discharge cleaning of
an 805-MHz mobium cavity resulted in a decrease 1ncavity
pertormancee. The cavity  was  restored o previous
performuance levels with buftered chemical pohiskang (bep).
Inutial results with high-pressuee: water cleann.¢ show the
process s useful morestoning cavity performance.

L INTRODUCTION

The primary goal of our SCRE program is development
of the techmeal data base tor the design,  fabrication,
handhing, and testing of superconducting (SC)Y cavities thit
will apply 10 eventval  tabrication  of SCRIF proton
accelerators,

Intformation trom the cavity development program  wis
used 1o design and initeie fabnication of 4 mulneell cavity,
The cavitvas to be fabnicated by industry 1o oue speciicagions,
Prograimmatic constderations have aesulted o the cavity
U cetls, This cavaty wall beaested e LANL
and psed o address echmeni feasthality: questiens repardimg

having fonr 3

the use ol superconducting stactures i biegh carrent provon
aveeleniatons
Wark

concenmnted on Y GHZz cavities

991 PAC conterence!
We have expanded the work
to K0S M cavities, mstaal results? for the average of the
peath sutface electne felds were 29 MVAn and 235 MVian
DK oand 4K respectavely, We now acliaeve 35 MV (O ol
Avio?y and 10 MVan ) o SIO0®y) ar 2 K oand 4 K,
respectively
*Wark sapported by ahe Loy Auimos Natonal aboraony
Institutional Supporimg: Reseach, under the anspices of the
Utnted States Depatiient of Favrpy
**+Umversuy of NMpesota,

wpotted  a o the

Our investigation  of  cleaning  technigues has
concentrated on systems that could also be used on the tour-
cell cavity. High-pressure  pure-water  spray s a viable
technique for removing particulates from the surface of the
niobiun, We have tested an 805-MH7 single-cell cavity that
was initially cleaned in the standard way by a bep. The cavity
was "dirticd” b exposure to room air. Performance of the
cavity was restored after high-pressure cleaning, This
cquipment is being modified to clean the tour-cell cavity.

1L MULTICELL CAVITY

A cavity structure conststing of seven niobium cavities,
supporting structure, and tuning svatem has been deseribed in
A previous pul)iic:uion»*. This structure consisted of seven | =
0.9759 cells. For programmatic reasons, the cell shape »
changed to = 0.9 0 match 1200-MeV protons. Also, e
number of cells in the cavity was reduced from seven e four.
A four-cell cavity conforms to detimed power handling
constraints of  windows/couplers in conceptual designs of
some high power proton aceelerators. The smaller structure
also Jits into acryostat that ss presently instadled me the SC
laboratory.  The new cavity also includes hagh order mode
(HOM) couplers mounted on the beam tubes, at cach end of
the cavity. Window and variable coupler tests have started i
prepacation for 10-kW pulsed 11 power condinoning tests,
madly with single ROS-MH/ cells,

HE SINGLE-CELL RESULTS

A Summary of cavity testing reandts

Previous reports concentrawed on the  resalts from 3
GHz single cell cavaties, The emplises of the SCab work
tas moved o petformainee desis of 805 Mz celis. These
celis are prepared. wile the siine procedure as the 3V GHy
cells, Pomany suebace neatment s o nne acnd bhath iollowed
by removal of approximately 70 mm of miobim using o FLT
bep. Two BOS Mz simgle cell cavines are avialable for these
e, A total of 2R oandividual cavity tests sae displaved i
figare b figuee D displavs the results from caght cavity tests,
Al cavines e removed frome the cryvostat and reprocessed
before unmog ancther test, Reprocessimg typeally stints
with hep and proceeds through g “tandard 1/
procedure

treatiment
However, there ue some cavities that were only
The
difterences o the

wiped clean and nnsed wath pore water and/or menihol

statisties ade suthicent 1o wesolve
provessing techmigques
The measued O s o functon of the peab sorbace

clecte frelds are shownan figaee Eand Bipore Jtor operation



at 2 Koand 4.2 K, respecuvely. Some of the tests reguire an
il conditoning of the cell by gradually ancreasimg ol
Mower

SINGLE CUHLLBOS M. RESULTS
2K _ueration
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untl the cell "cleans up.” The dac shown m figoees aad )
are obtamed after the conditionig, process,

B Hivh Pressiwe Warer Tt

A high pressure pate wider (HPPW) et was used o
tecomhition KOS M caviies. The caviies tor these wests
were previonsly osed 1o obtin the dataome fipares 1 oand 2
The HPPW cleaming was pedommed onoacavaity that was
caponed o toom an, at mom termperstane, e pressae o
the get hiead was ROG pa, the puimp s capable of Y000 pa
Cavatation at the pamp ket torced as o adpast the pressire o
Ducation of the HPPW cleaming w10
manutes (o these testss A sinple nozzle waith thiee holes

the lower valyge

eiected the water ina horizontal direction. The nozzie head
moved vertically mnsido the cavity, doven by o maetonzed
drive screw -t the rate of S cmy/minute,

At this time, three cavity tests have been done.
results are shown in figure 3,
the

The
After exposure 1o room ur,

HYPW CLEANING RESULTS
<K Operation
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Figure ' Q vy peak surtuce ticld at 2 Koow) o Cavaty
performance atter exposure W roon e (carete), by Cavity
pedormance alter Dirst HPPW  cleaning (box), ¢ Cavity

performance atter second HPPW cleaning (triangle).

cavity  performance was degraded due o heavy  clectron
loading.  After cleaning with HPPW, the  performance
unproved, attumng some of the highest vadues for all cavity
tests,

C Glow Discharge Cleaming

An BOS-MEL: cavity wiws cloaned using glow diseharge
cleamng in Argon. A miobim rod of Lb.om diam, was
mscrted axntdly to serve as the cathode. A miobaum dask (7.0
em din, 0.9 em thick) was mounted at the end of the rod and
posthoned i the center of the elliptical cavaty, Currenns ol
approtimately 3000 ma at voltages of 600 volts were
mambtnned fer 8 hours, Visual inspection of e vacumm seal
end pldes onihe Gavity demonstrated that mebium had been
sputtered from the cavaty sirface. The amtiad resalts, alter
plow discharge cdeaming, show that the pedormance wis
reduced by o Lwtor of approxaeately fonr (0 MV at a0 ()
ot ()le()(’)_ The cavity was removed from the test system
ang vacoum baked e JO00C Tor 1RO howrs. Alter the bake,
the pattial pressure of the arpon wis reduced by o facton of 6,
A subsequent test showed that the pedotmanee was stll
adversely alfected ( TO MVAu, ata QO ot 0 SNI0" . Afer o
0 sccond dip o LE bopihe petformanee enproved (I8
MVAan at an Q ot 0 'i,\'l()") Our calcnitons adieate that
dip ot s duratton will ondy emove approxamateds 4 mny of
nabiom These results are i accord wath the e e the
sputteted miobunm was the canse of the deynaded perfonmance
ol s cavity



D Supercondincting Magner 1o study cavities performance
u D field

Compared 10 copper caviies, SC cavites cin achieve
substantudly greater accelerating pradients with negligible
thermal loss in the cavities. A parameter relaed o the
acceleratmy  pradiens that must also e consuered
aceeleridor facility gestgn 1s the real-estate gradicin (tad
potential change/total length ot accelerator). Dependmg on
the facility pasameters maximizing the real-estale gradient
can be of magor importince. One possible way of doing this
with SC structures 18 through the use of focusing cleiments
that operate at - crvogemc  temperatures. Such focusing
clements can eliminate transiion © room temperature, and
mininuze the spacing between cavities. Whike this has the
advintiee of an nereased  real-estate gradient, there are
several potential problems:

» how does the proximity of the DC tringe fields

from the focusing clemems o the inis ot the S¢C
cavities affect the performance of the cavity?

o how dithicult is it to recover trom i cavity

quench?

To study these problems, we have constructed a0 small
(5.7 ¢m long by 4.9 ¢m inside diameter) solenoid with
superconducting wired. This solenoid is about the size of a
tovusing solenod for an acceleratmg structure made from the
1-GHz cavities, This solenoid has been tested o i current ol
100 Amperes where the central, on-axis, fick) was measured
1w be 2 Testa, With a4 Tesla central hield, we expeet to
penerate ficlds at the cavity s that approach the crineal held
i mobzam. Fxperimentalty for the initial test, we phn to cool

a cavity and measure the cavity pertormance with the
solenod o, Then measurements of the cavity pertornmange,
A discrete vidues of the solenod tield, will e pertornmad
These meisaremenis are simubar 0 measurements of Ret. 3
pedormed with s SO-MHz structore. Other stdies widl be
perionmed o deermme  mednds jop ecovery hier acnih
wuen hn the presence of the Lo magnetic field.
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